The stimulation of hepatic oxidative phosphorylation following dexamethasone treatment of rats.
The effect of short-term treatment of rats with the synthetic glucocorticoid, dexamethasone, on mitochondrial oxidative phosphorylation has been examined. Treatment of rats for 3 h increased the oxidative capacity of the subsequently isolated mitochondria such that they displayed increased uncoupled and State 3 rates of respiration with NAD-linked substrates, succinate or durohydroquinone. The oxidation of ascorbate plus N,N,N',N'-tetramethyl-p-phenylenediamine was unaffected. No change was apparent in the activity of a variety of dehydrogenase enzymes nor was there any increase in the mitochondrial content of cytochromes a, b, c1 or c. The uncoupler-dependent ATPase activity of the mitochondria was slightly enhanced following hormone treatment, but not the basal or the total ATPase activity measured in the presence of Triton X-100 plus Mg2+. The mitochondria prepared from dexamethasone-treated rats also displayed increased intramitochondrial concentrations of Mg2+, K+ and exchangeable adenine nucleotides but not Ca2+. It is suggested that the effect of glucocorticoids on mitochondrial respiration may be both the result of a direct activation of the respiratory chain within Complex III and an elevated intramitochondrial adenine nucleotide concentration. The evidence for the de novo synthesis of mitochondrial proteins which mediate the response remains inconclusive.